In a retrospective study of 345 patients with oesophageal atresia, cardiovascular malformations were present in 96 patients (27 8%) Of the 2I stillborn cases, 6 had cardiovascular malformations, and since this incidence is not significantly different from the incidence in live-born cases, the stillborn cases will not be considered separately.
techniques, and control of infection have led to a greatly increased survival rate after operations to repair and correct oesophageal atresia, and this has been heralded as 'the epitome of modem surgery' (Myers, I973) . It is now possible to salvage over go per cent of infants with oesophageal atresia who weigh more than i15 kg at birth and who do not have other malformations incompatible with life (Belsey, 1972) . In patients with oesophageal atresia, attention is increasingly being drawn to other malformations that have a bearing on the prognosis, treatment, and decision to operate.
A retrospective survey has been performed on 345 patients with oesophageal atresia born in the south west of England, and because cardiovascular malformations are the commonest associated malformations in this series this association merits special attention.
Patients and methods (27 8%) , followed by other gastrointestinal malformations in 78 patients (22z6%), genitourinary malformations in 64 patients (i8-6%), and skeletal malformations in 6i patients (I7'7%).
Of the 2I stillborn cases, 6 had cardiovascular malformations, and since this incidence is not significantly different from the incidence in live-born cases, the stillborn cases will not be considered separately.
2) Sex There were I86 male patients and I59 female patients. Of the 96 with cardiovascular malformations, 48 were male and 48 female.
3) Type of cardiovascular defect These are set out in Table i . No case is included under more than one heading.
4) Survival
The extremely poor survival rate for patients with oesophageal atresia and cardiovascular malformations is shown in Table 2 .
5) Gestation
The results for patients in whom the gestation was recorded, and excluding those in whom labour was surgically induced, are shown in Table 3 . Patients with oesophageal atresia and cardiovascular malformations had a significantly shorter gestation than patients with oesophageal atresia and no other malformations, but this effect was not specific for those with cardiovascular malformations since the presence of non-cardiovascular malformations was also associated with a shorter gestation.
6) Birthweight
The results, for patients in whom the birthweight was recorded, are shown in Table 4 . Patients with oesophageal atresia and cardiovascular malformations had a significantly lower birthweight than patients with oesophageal atresia and no other malformations. The cases with cardiovascular malformations were associated with a lower birthweight than were those with non-cardiovascular malformations, though the difference was not quite significant. Abnormalities of the right subclavian artery are of special interest in oesophageal atresia, and this association of defects has attracted both discussion and speculation (Fluss and Although it appears that patients with oesophageal atresia and cardiovascular malformations have a particularly poor survival rate, the cardiovascular malformations are not necessarily causative in this respect because non-lethal defects, only discovered at necropsy, have been included. However, defects apparently non-lethal, such as a right-sided aortic arch, or an anomalous right subclavian artery, may have rather sinister implications in an infant with oesophageal atresia, in view of the known association between aortic arch, right subclavian artery, and third and fourth pharyngeal pouch anomalies (Freedom, Rosen, and Nadas, I972) . These patients can have a fairly wide spectrum of defects, the severest form being complete aplasia of both the thymus and parathyroid glands leading to profound hypocalcaemia and defective thymic-mediated cellular immune function (Freedom et al., I972) . In a series of 23 cases with this syndrome of cardiovascular anomalies and anomalies of the third and fourth pharyngeal pouches, two cases also had oesophageal atresia (Freedom et al., 1972) . Since one assumes that cases of this syndrome who also have oesophageal atresia are more likely to die neonatally, before diagnosis of their immunological or metabolic deficit, it is hardly surprising that this association has not been noted in the present series. Presumably the diagnosis is always missed unless a physician thinks of it before the patient succumbs. It is worth noting that an association between a right-sided aortic arch and oesophageal anomalies has been noted in I2 German shepherd dogs and I2 dogs of other breeds, all of whom had other cardiac lesions (Mulvihill and Priester, 1973) .
Many of the cardiovascular malformations were serious or lethal, the largest group of these being defects of the atrioventricular valves. Tricuspid atresia was present in 2 patients, and though the association of oesophageal atresia and tricuspid atresia has apparently only been specifically documented three times (Silver et al., I972) , this is because the association of cardiovascular malformations and oesophageal atresia has so far attracted little systematic study. A common atrioventricular canal was present in 3 patients. Though both oesophageal atresia and endocardial cushion defects are associated with Down's syndrome, none of these 3 patients had Down's syndrome. However, it is interesting that one of them, who in addition had congenital cataracts (also associated with Down's syndrome), had a twin sib with Down's syndrome, cataracts, and a normal heart and oesophagus. Mitral valve atresia, with a single ventricle and the 4 pulmonary veins uniting to form a single trunk before draining into the left atrium, was found in 2 patients with oesophageal atresia who were dizygotic female twins.
There was not a single case of isolated pulmonary stenosis, but otherwise most commonly encountered cardiovascular malformations were represented in this series. However, no particular lesion, other than defects of the fourth arch, seems to be associated with oesophageal atresia, and no other particular malformation pattern has emerged. Nora and Nora (1973) (Quan and Smith, 1973) 
